The dilution/activity curve for the DuPont aca kinetic amylase (EC 3.2.1.1) method is linear to approximately six times the upper limit of the expected range. Total reaction time on the aca is 4.3 mm; however, there is a nonlinear rate of change in absorbance for at least the first 8 mm, which is consistent with a lag phase. The within-run and day-to-day coefficients of variation were 2.4% at 100 U/L and 3.6% at 114 U/L, respectively. There was no interference by marked hemolysis (hemoglobin 4 gIL) or by glucose concentrations of 10-50 gIL. Comparisons (DuPont Instruments, Wilmington, DE 19898). Amylase (EC 3.2.1.1; 1,4-a-D-glucan glucanohydrolase) catalyzes the hydrolysis of maltopentaose to form maltotriose and maltose, which are hydrolyzed to glucose by a-glucosidase (EC 3.2.1.20). The formed glucose is measured kinetically by use of the conventional hexokinase/glucose-6-phosphate dehydrogenase (BC 2.7.1.1/1.1.1.49) method. In principle, the increase in absorbance at 340 nm, caused by the formation of NADH, is directly proportional to the amylase activity. Endogenous glucose is automatically removed from the sample by gel filtration before initiation of the reaction. In this report, we evaluate the linearity, kinetics, precision, recovery, interference, and normal range for amylase activity as determined by the DuPont aca. We compare the aca method to both dye-bound starch and continuous-flow methods.
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The dilution/activity curve for the DuPont aca kinetic amylase (EC 3.2.1.1) method is linear to approximately six times the upper limit of the expected range. Total reaction time on the aca is 4.3 mm; however, there is a nonlinear rate of change in absorbance for at least the first 8 mm, which is consistent with a lag phase. The within-run and day-to-day coefficients of variation were 2.4% at 100 U/L and 3.6% at 114 U/L, respectively. There was no inter- a linear polymer of five glucose molecules, is the substrate for measuring amylase activity in the DuPont aca amylase method (DuPont Instruments, Wilmington, DE 19898) . Amylase (EC 3.2.1.1; 1,4-a-D-glucan glucanohydrolase) catalyzes the hydrolysis of maltopentaose to form maltotriose and maltose, which are hydrolyzed to glucose by a-glucosidase (EC 3.2.1.20). The formed glucose is measured kinetically by use of the conventional hexokinase/glucose-6-phosphate dehydrogenase (BC 2.7.1.1/1.1.1.49) method. In principle, the increase in absorbance at 340 nm, caused by the formation of NADH, is directly proportional to the amylase activity. Endogenous glucose is automatically removed from the sample by gel filtration before initiation of the reaction. In this report, we evaluate the linearity, kinetics, precision, recovery, interference, and normal range for amylase activity as determined by the DuPont aca. We compare the aca method to both dye-bound starch and continuous-flow methods.
Material and Methods
Sera and urine samples were obtained from patients'
specimens. Samples not analyzed on the day they were obtained were stored at -10 #{176}C. All urine samples analyzed on the aca for amylase activity were supplemented with a 60 g/L solution of amylase-free bovine serum albumin to give a final concentration of 2.5 g/L. This albumin concentration is necessary for the activation of urinary amylase (1). 
where S = standard deviation of y, and r = correlation coefficient.
Results and Discussion
To study the linearity of the assay, we analyzed various dilutions of DuPont Elevated Enzyme Control in DuPont Enzyme Diluent. The aca amylase method gave a linear response over a range of 0-600 U/L (Figure 1 ). According to a previous report (4) , the aca will reject results that exceed 600 UIL. However, the error code on the aca is triggered when the final absorbance, not activity, exceeds a pre-set limit. Because the final absorbance of the test is determined not only by amylase activity but also by lipids and chromogens in the sample, the aca may reject specimens with amylase activity of less than 600 U/L.
We studied the kinetics of the aca assay by use of a Hewlett-Packard recorder (model no. 7128A) connected to the log-out and common jacks on the aca offset control board. A variable bucking voltage was necessary to adjust the baseline and was applied with a 6-V lantern battery and a 10K variable resistor (a schematic is shown in Figure 2 ). The recorder span was 1 V, which was equivalent to one absorbance unit (A), and the chart speed was 5.08 cm/mm. The aca was operated as usual, up to the point when breaker-mixer one was clear, as indicated on the transport breaker-mixer board. At this time the pack register was cancelled and the chain was indexed until the pack was in the photometer. The photometer was closed and the change in absorbance (A) was recorded for at least 10.5 mm. The beginning of mix (breaker-mixer one) A typical recording of amylase activity is shown in Figure  3 Table 1 . We noticed a loss of linearity at 10 mm in samples with high activity. Therefore, we determined amylase activity in samples 7,8, and 9 at 6 mm. Statistical data are presented in Table 2 . Values at 10 mm were consistently higher than at 4.3 mm. Consequently, amylase activity was determined at Table 3 , the aca amylase method isnot in zeroorder kinetics at 4.3 mm. There appears to be a lag phase that lasts at least 8 mm.
We used a fresh pool of human serum to study the withinrun precision; for 20 assays, the mean :E SD was 100 ± 2.4 U/L, CV = 2.4%. Day-to-day precision was studied with a commercial lyophilized serum pool over a 30-day period; the mean ± SD was 114 ± 4.0 U/L, CV = 3.6%.
Analytical recovery studies were done by supplementing serum and urine samples with pooled serum containing a high amylase activity. The mean recovery for serum was 94% and for activated urine 103%. Some baseline urine samples, without bovine serum albumin added to activate endogenous amylase, gave erroneously low values. Because the endogenous amylase in the supplemented urine samples was activated by the serum supplement, some unactivated urine samples gave recoveries significantly greater than 100% (Table 4 ).
The effects of hemolysis and glucose on the aca amylase method was studied by adding hemolyzed erythrocytes or glucose to a fresh serum pool. Hemoglobin concentrations of 0.5, 1.5, and 4.0 g/L correspond to slight, moderate, and marked hemolysis, respectively.Hemolysis and glucose appear not to interfere in the aca amylase method (Table5).
We compared the aca method, the Amylochrome method, and the AutoAnalyzer I method by using split samples of serum and urine. The serum split-samples were compared before the manufacturer modified the aca reagents (this modification is reported to have increased the sensitivity of The difference between our study and the previous study in the error of the estimate for serum and urine may be attributed to the lack of activation of urinary amylase in their study. In another study (1), in which the aca was compared with a Somogyi amyloclastic procedure by use of protein-activated urine specimens, a three-fold increase in the error of the estimate of urinary vs. serum amylase activity was reported. The results of our comparative studies between the aca and the AutoAnalyzer, and between the Amylochrome and the AutoAnalyzer methods, demonstrated a large increase in the error of the estimate of urinary vs. serum amylase activity. A possible explanation for this effect is that the aca and Amylochrome methods for the determination of urinary amylase activity lack an interference that affects the AutoAnalyzer method.2 The expected range for serum ainylase activity as measured by the DuPont aca was established by analyzing 79 apparently healthy, nonfasting blood donors. The frequency distribution is shown in Figure 6 . The results followed a log gaussian distribution. The calculated range, based on ±1.96 SD log, was 18-106 U/L, which differs from values previously reported, 20-80 U/L (1) and 5-75 U/L (5). The expected range for urinary amylase activity was determined by measuring the amylase activity in urine specimens from 32 apparently healthy laboratory technologists. The specimens were collected over a 2-h period and were supplemented with bovine serum albumin to give a final concentration of 2.5 gil. A histogram is presented in Figure  7 . The distribution appears to be normal and the range, based on 1.96 SD, is 2-33 U/2 h. The number of subjects studied is small; however, the expected range agrees with that previously reported (1).
In summary, we found that amylase activity measured on the DuPont aca at 4.3 mm (aca timing) averaged 12% lower than that measured at 10 mm. This difference is due to a nonlinear rate of change in absorbance at 4.3 mm and cannot be detected in the split-sample correlation studies because of the difference in units for the comparative methods. The aca method is precise and is not interfered with by hemolysis or glucose. The dwell time of 8 mm and the rate of analysis, 32 tests/h, were acceptable. Although the use of a defined substrate and the calibration of the method based on the molar absorptivity of NADH are improvements over methods that involve starch or other poorly defined substrates, the present CLIN CHEM. 25/10, 1835-1837 (1979) method is limited by the measurement of a nonlinear rate of change in absorbance.
